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DOE’s State & Local Technical Assistance 

• Strategic Energy Planning
• Program	
  & Policy Design and
ImplementaLon	
  

• Financing Strategies
• Data	
  Management	
  and EM&V
• Technology Deployment	
  

Priority Areas 

• General EducaRon (e.g., fact	
  sheets, 101s)
• Case Studies
• Tools for Decision-­‐Making
• Protocols (e.g., how-­‐to guides, model
documents)

Resources 

• Webinars	
  
• Conferences & in-­‐person trainings 
• BeTer Buildings Project	
  Teams

Peer
Exchange &
Trainings	
  

• Level of effort	
  will vary
• In-­‐depth efforts will be focused on:
• High impact	
  efforts
• OpportuniHes for replicability
• Filling gaps in the technical assistance marketplace

One-­‐on-­‐
One	
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How to Tap into These and Other TAP Offerings 

•	 Visit	
  the Solu/on	
  Center	
  
www.eere.energy.gov/wip/soluRoncenter/

•	 Submit	
  an applica/on for assistance 
www.eere.energy.gov/wip/soluRoncenter/technical_assistance.html

•	 Sign	
  up for TAP Alerts, the TAP mailing list, for updates on our
latest	
  and greatest	
  
TechnicalAssistanceProgram@ee.doe.gov
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Leveraging State Policies and Programs to
Advance MulRfamily Energy Efficiency 
Mark Wolfe, ExecuRve Director, Energy Programs ConsorRum (EPC)
Sandy Fazeli, Program Manager, NaRonal AssociaRon of State Energy Officials

Department	
  of Energy (DOE) Technical Assistance Project	
  (TAP) Webinar, January 2014



 

 

 

 

+ 
PresentaRon Overview 

nAbout	
  NASEO and EPC 

nReported opportuniRes, barriers, and soluRons 

nRole of state policies and programs 

nState energy office progress and examples 
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+ 
About	
  NASEO 
n NaRonal non-­‐profit	
  represenRng the 56 governor-­‐designated energy 
officials from each state/territory. State Energy Offices develop 
policies and programs at the direcRon of governors and/or 
legislators. 

n SEOs invest	
  $4 billion annually. Funds are derived from state/federal 
appropriaRons (U.S. State Energy Program) and system benefit	
  
charges, and cover: 

n Energy efficiency in manufacturing and residenRal, mulRfamily, and
commercial buildings

n Renewable energy, such as solar, wind, geothermal, and biomass 
n Oil, gas, electricity producRon and distribuRon
n New and emerging high efficiency technologies and services
n Energy emergency preparedness and resiliency

n Energy FoundaRon-­‐funded project	
  to increase and leverage 
coordinaRon between energy offices and housing finance agencies to
advance mulRfamily energy efficiency (ongoing effort	
  since 2012) 
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+ 
About	
  EPC 

nJoint	
  venture of NASCSP (weatherizaRon/ 
community service programs) , NASEO (state 
energy directors), NARUC (public service 
commissions), and NEADA (energy assistance 
directors) 

nFoster coordinaRon and cooperaRon among 
state and federal agencies in the areas of energy 
policy and program development	
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+ 
The Need	
  
MulRfamily efficiency can reduce costs, promote affordability, and 
enhance tenant	
  health and comfort	
  

8

n URlity costs represent	
  the single largest	
  controllable expense in mulRfamily 
(EPA)	
  housing communiRes—usually between 25% and 35% of operaRng budgets 

n 83% of all mulRfamily buildings are renter-­‐occupied, and renters have
considerably lower incomes than owners. MulRfamily buildings house 48.9% of 

renters.(ACS)	
  Energyall very low income costs can account	
  for as much as 21% of
(JCHS) their income.

n Energy costs per square foot	
  in rented mulRfamily units are:
n 37% higher than in owner-­‐occupied mulRfamily; 
n 41% higher than renter-­‐occupied single family detached; and 

(RECS) n 76% higher than owner-­‐occupied single family detached. 

Sources: 
U.S. Environmental ProtecHon Agency (EPA), “MulHfamily ENERGY STAR	
  Fact	
  Sheet” 
American Community Survey (ACS), U.S. Census Bureau, 2010. 
Joint	
  Center for Housing Studies, “Reducing Energy Costs in Rental Housing,” 2013. 
ResidenHal Energy ConsumpHon Survey (RECS), U.S. Energy InformaHon AdministraHon, 2005. 



 

 

 

 

 

+ 
Barriers 
n Dispersed/complex	
  

building ownership	
  


n Split	
  incenRves 

n Lack of data	
  about	
  energy
use and performance 

n Lack of access to
financing 

n Legal/regulatory barriers 
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Available at:
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+ 
Triggers	
  

What	
  circumstances prompt	
  low-­‐income mulRfamily building owners 
to invest	
  in energy efficiency? 

n Time of property purchase or refinancing

n HVAC replacement	
  

n URlity, tax, government	
  incenRves

n Real estate appreciaRon and demand
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+ 
Finance Tools 

n On Bill financing (or On Bill Repayment) from investor-­‐owned uRliRes or
public uRliRes,

n Commercial Property Assessed Clean Energy (PACE) financing,

n Housing Finance Agency (HFA) energy efficiency mortgages and stand-­‐alone
financing

n Energy Performance ContracRng

n Flexible, affordable gap financing
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+State MulRfamily Energy
Efficiency Policies and Programs 
Key MoRvators, Responses, and Examples 
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+ Policy DirecRon from Governor and/or 
Legislature 
n Pennsylvania House Bill 2200/Act 129 of 2008 

n Expanded Public URlity Commissions’ oversight, requirements on electric 
distribuRon companies with overall goal of reducing energy consumpRon and 
demand 

n CreaRon of On-­‐Bill Financing Working Group and coordinaRon among PUC, 
Pennsylvania	
  Housing Finance Agency, and Pennsylvania	
  energy office 

n MulLfamily Energy Efficiency and Housing Affordability Program (MEEHA) 
n Administered by Maryland Department	
  of Housing & Community

Development	
  as part	
  of an MOU with the Maryland Energy AdministraRon (the 
state energy office), in support	
  of Governor O’Malley’s “emPOWER Maryland” 
iniRaRve 

n $12.5 million through State Energy Program for loans and grants for energy 
efficiency improvements in affordable mulRfamily rental housing 
developments 

n As of June 2012: 49 projects in 5,196 units completed, received $8.9 million in 
funding

13 



+Planning	
  and	
  target-­‐seung	
  
	
  n  Statewide	
  Comprehensive	
  Energy	
  Planning	
  

n  MassachuseWs’s	
  Clean	
  Energy	
  and	
  Climate	
  Plan	
  for	
  2020	
  sets	
  a	
  climate-­‐
related	
  goal	
  of	
  reducing	
  the	
  state’s	
  GHG	
  emissions	
  by	
  25%	
  below	
  1990	
  levels	
  
by	
  2020,	
  outlines	
  specific	
  state	
  energy	
  goals	
  and	
  recommendaJons	
  for	
  
buildings,	
  electricity,	
  and	
  transportaJon	
  sectors.	
  

n  Energy	
  savings	
  targets	
  
n  In	
  response	
  to	
  state’s	
  ambiJous	
  goal	
  targeJng	
  zero-­‐net-­‐energy	
  use	
  in	
  all	
  new	
  

homes	
  by	
  2020	
  and	
  2005	
  Title	
  24	
  energy	
  efficiency	
  standards,	
  the	
  California	
  
energy	
  office	
  (the	
  California	
  Energy	
  Commission)	
  has	
  been	
  funding	
  pilots	
  and	
  
projects	
  for	
  mulJfamily	
  energy	
  efficiency.	
  See	
  Global	
  Green	
  USA	
  Case	
  Study	
  at	
  
hTp://www.esource.com//system/files/files/2011-­‐01/CEC-­‐
TB-­‐48_FINAL_5.pdf.	
  	
  

n  NaJonal	
  Ambient	
  Air	
  Quality	
  Standards	
  (NAAQs)	
  

n  Energy	
  efficiency	
  and	
  renewable	
  energy	
  offer	
  a	
  mulJ-­‐pollutant,	
  cost-­‐effecJve	
  
approach	
  to	
  aTain	
  and	
  maintain	
  compliance	
  with	
  NAAQs;	
  mulJfamily	
  energy	
  
efficiency	
  can	
  fit	
  into	
  a	
  state’s	
  air	
  quality	
  strategy.	
  More	
  informaJon	
  about	
  
NAAQs	
  at	
  hTp://www.epa.gov/air/criteria.html.	
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+ Funding	
  Pools	
  and	
  Financing	
  Mechanisms	
  
n  Florida	
  Energy	
  Office-­‐Florida	
  Housing	
  Financing	
  Corpora7on	
  

n  MOU	
  with	
  Florida	
  Housing	
  Finance	
  CorporaJon.	
  CreaJon	
  
of	
  a	
  revolving	
  loan	
  fund	
  for	
  mulJfamily	
  retrofits	
  using	
  
State	
  Energy	
  Program	
  (SEP)	
  dollars	
  

n  Qualified	
  Energy	
  Conserva7on	
  Bonds	
  (QECBs)	
  
n  Local	
  example:	
  Boulder	
  Housing	
  Partners	
  $1.45	
  million	
  
issuance	
  to	
  finance	
  mulJfamily	
  energy	
  improvements	
  
through	
  an	
  energy	
  savings	
  performance	
  contracJng	
  with	
  
Johnson	
  Controls	
  

n  DC	
  PACE	
  (Property	
  Assessed	
  Clean	
  Energy)	
  
n  2013:	
  country’s	
  first	
  use	
  of	
  PACE	
  for	
  an	
  affordable	
  
mulJfamily	
  project	
  

n  139-­‐unit,	
  7	
  year-­‐old	
  property,	
  part	
  of	
  HOPE	
  VI	
  
development	
  

n  $5	
  million	
  revolving	
  line	
  of	
  credit	
  from	
  regional	
  bank	
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+
QuesJons?	
  	
  
Thank	
  you!	
  

Mark	
  Wolfe,	
  ExecuJve	
  Director,	
  EPC:	
  mwolfe@energyprograms.org	
  	
  
Sandy	
  Fazeli,	
  Program	
  Manager,	
  NASEO:	
  sfazeli@naseo.org	
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Maximizing Multifamily Potential  

	
  

PresentaJon	
  Overview:	
  	
  
	
  

•  Describe	
  the	
  WeatherizaJon	
  Assistance	
  Program’s	
  
(WAP)	
  approach	
  to	
  mulJfamily	
  energy	
  upgrades	
  

	
  

•  Provide	
  an	
  update	
  on	
  the	
  DOE	
  WAP	
  Suite	
  of	
  MulJfamily	
  
Technical	
  Tools	
  and	
  Resources	
  

	
  
	
  

•  Inform	
  how	
  these	
  tools	
  and	
  resources	
  can	
  
assist	
  in	
  the	
  various	
  stages	
  of	
  the	
  mulJfamily	
  
energy	
  upgrade	
  process	
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Intake & Analysis 

Work & Follow Up 

Building  
Selection  
& Eligibility  
Assessment 

Pre-Site Visit Activity  
•  Owner and Staff Interviews 
•  Pre-Site Visit Data Collection 
•  Utility Bill Benchmarking 
•  Determine Incentive Qualifications 

and Program Resources 
 

Site Visit 
•  Building and System Data Collection 
•  Diagnostic Measurements 
•  Confirmation of Pre-Site Visit Information 
•  Resident Interviews 

Perform Work 
•  Contractor Selection 
•  Measure Installation 
•  Staff Training 
•  Tenant Education 

Final Inspection & 
Quality Assurance 

Post-Construction 
Monitoring & Tracking 
•  Monitor System Performance 
•  Verify Energy Savings 

WAP Multifamily Energy Upgrade Process 

Energy Modeling & 
Data Analysis 
•  Energy Modeling & Calibration 
•  Energy & Cost Savings  

Analysis 
•  Economic Calculations 

Work Scope & 
Audit Report 
•  Measure Selection & 

Specifications 
•  Owner Follow-Up 
•  Construction, Inspection, 

& Training Guidelines 
•  Contract Development 
•  Implementation Roles & 

Responsibilities 
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DOE	
  MulJfamily	
  Technical	
  Resources	
  	
  

Available	
  Now!	
  
Standard	
  Work	
  Specifica7ons	
  for	
  Mul7family	
  
Energy	
  Upgrades	
  	
  
•  SWS	
  are	
  a	
  comprehensive	
  set	
  of	
  work	
  quality	
  

guidelines.	
  	
  	
  
•  The	
  SWS	
  are	
  a	
  detailed	
  and	
  comprehensive	
  

catalog	
  of	
  energy	
  efficiency	
  upgrade	
  
measures	
  containing	
  the	
  minimum	
  technical	
  
specificaJons	
  required	
  for	
  those	
  measures	
  to	
  
achieve	
  their	
  intended	
  outcomes.	
  

•  hTp://sws.nrel.gov	
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Mul7family	
  Job	
  Task	
  Analyses	
  (JTA)	
  
•  Retrofit	
  Project	
  Manager,	
  Energy	
  Auditor,	
  Building	
  Operator,	
  and	
  Quality	
  Control	
  

Inspector.	
  	
  
•  hTp://www1.eere.energy.gov/wip/guidelines_accredited_training.html#jta	
  
	
  
Weatheriza7on	
  Training	
  Centers	
  
•  hTp://www.waptac.org/State-­‐WAP-­‐Training-­‐Centers.aspx#State	
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Guidelines for Home Energy Professionals 

•  SWS	
  define	
  the	
  minimum	
  requirements	
  for	
  high-­‐quality,	
  safe,	
  
and	
  durable	
  installaJons	
  

•  References	
  to	
  industry	
  technical	
  standards	
  and	
  codes	
  
Define	
  the	
  Work	
  

Validate	
  the	
  Training	
  

CerJfy	
  the	
  Worker	
  

•  CerJficaJons	
  accredited	
  under	
  ANSI	
  ISO	
  17024	
  standard	
  –	
  
Energy	
  Auditor,	
  Crew	
  Leader,	
  Quality	
  Control	
  Inspector,	
  
Installer	
  

•  Based	
  on	
  JTAs	
  and	
  KSAs;	
  also	
  incorporates	
  SWS	
  
•  BPI	
  selected	
  to	
  iniJally	
  administer	
  cerJficaJons	
  	
  
•  Competency-­‐based;	
  only	
  home	
  energy	
  upgrade	
  cerJficaJons	
  

supported	
  by	
  DOE	
  accredited	
  by	
  ANSI	
  

Goal:	
  Collaborate	
  with	
  industry	
  to	
  develop	
  the	
  tools	
  needed	
  for	
  a	
  
high-­‐quality	
  residenJal	
  energy	
  upgrade	
  industry	
  supported	
  by	
  
good	
  training	
  and	
  a	
  skilled	
  and	
  credenJaled	
  workforce.	
  

•  JTAs	
  for	
  four	
  common	
  single-­‐family	
  and	
  mulJfamily	
  job	
  
classificaJons	
  

•  Outlines	
  key	
  tasks	
  and	
  knowledge,	
  skills,	
  and	
  abiliJes	
  needed	
  
•  Voluntary	
  training	
  program	
  accreditaJon	
  through	
  IREC	
  

Goal:	
  Collaborate	
  with	
  industry	
  to	
  develop	
  the	
  tools	
  needed	
  for	
  a	
  
high-­‐quality	
  residenJal	
  energy	
  upgrade	
  industry,	
  supported	
  by	
  
accredited	
  training	
  programs	
  and	
  a	
  skilled	
  and	
  credenJaled	
  
workforce.	
  

Learn	
  more	
  at	
  wip.energy.gov/guidelines.html	
  or	
  workforce.guidelines@nrel.gov	
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Multifamily Professional Certifications In 
Development 

There is still an opportunity for Multifamily Quality Control 
Inspectors to get involved: 
 
•  Do you inspect installed energy conservation measures in multifamily 

buildings? 
•  Do you observe and measure building systems and components? 
•  Do you analyze building performance data to verify that project 

requirements are met? 

Submit your application today for the Multifamily Quality 
Control Inspector certification scheme committee 
 

Applications due Friday, January 31, 2014 at 
http://www.nrel.gov/ap/multifamily_certification/ 
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MulJfamily	
  Training	
  &	
  Delivery	
  Resources	
  

22	
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DOE	
  MulJfamily	
  Technical	
  Resources	
  

Coming	
  Soon!	
  
Multifamily Tool for Energy Audits (MulTEA)  
•  MulTEA	
  will	
  produce	
  an	
  investment	
  grade	
  audit	
  and	
  provide	
  auditors	
  with	
  an	
  

improved	
  energy	
  simulaJon	
  and	
  weatherizaJon	
  measure	
  selecJon	
  tool	
  for	
  
mulJfamily	
  buildings.	
  	
  

•  A	
  major	
  innovaJon	
  of	
  the	
  tool	
  is	
  building	
  energy	
  use	
  can	
  be	
  calibrated	
  against	
  
historical	
  weather	
  data	
  that	
  prevailed	
  during	
  that	
  uJlity	
  billing	
  period.	
  	
  

Technical Guidelines for Multifamily Building Energy Audits 
•  The	
  Technical	
  Guidelines	
  tell	
  the	
  energy	
  auditor	
  what	
  the	
  data-­‐gathering	
  and	
  

energy-­‐audiJng	
  process	
  should	
  entail.	
  	
  
•  The	
  guidelines	
  facilitate	
  uniformity	
  in	
  mulJfamily	
  energy	
  audit	
  methods,	
  to	
  lead	
  

to	
  more	
  accurate	
  predicJons	
  of	
  energy	
  and	
  cost	
  savings.	
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Tools for Every Step of the Process 
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DOE	
  MulJfamily	
  Technical	
  Resources	
  

The WAP Multifamily Energy Upgrade Core Principles  
 
1.  Select the correct improvements for the individual building to 

maximize energy savings and ensure occupant comfort and 
health 
 …Doing the Right Things 

2.  Ensure that the selected improvements are installed by 
qualified contractors according to nationally accepted 
standards 
 ...Doing Things Right 
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Goals: 
•  Buildings 20% more efficient 

within 10 years 
•  Save more than $80B annually 
•  Create American Jobs 
 
How: 
•  Leadership 
•  Results 
•  Transparency 
•  Best practice models 
•  Recognition 
•  Catalyzing action 

Better Buildings Challenge to date: 
120+ Partners  
(commercial, industrial, public, private) 
 
Represent:  2B+ square feet 

   $2B private sector financing 
   300+ manufacturing plants 

   $2B Federal commitment 



OpportuniJes	
  for	
  MulJfamily	
  	
  
Energy	
  Efficiency	
  in	
  Tennessee	
  

	
  
	
  

Luke	
  Gebhard	
  
Tennessee	
  Department	
  of	
  Environment	
  and	
  ConservaJon	
  

Office	
  of	
  Energy	
  Programs	
  
	
  

Amy	
  Bunton	
  
Senior	
  Vice	
  President	
  
Pathway	
  Lending	
  	
  



The	
  Demographic	
  Case	
  	
  
for	
  MulJfamily	
  Energy	
  Efficiency	
  in	
  Tennessee	
  

	
  

•  According	
   to	
   the	
   ACEEE,	
   approximately	
   18%	
   of	
   households	
   in	
  
Tennessee	
   live	
   in	
  mulJfamily	
  buildings	
  of	
  at	
   least	
  2-­‐4	
  units,	
   and	
  
the	
  share	
  is	
  growing	
  steadily.	
  

•  Low	
  rates	
  of	
  single-­‐family	
  home	
  ownership	
  in	
  25-­‐34	
  age	
  cohort.	
  
	
  

•  The	
  difficulty	
  in	
  securing	
  a	
  mortgage	
  makes	
  renJng	
  a	
  more	
  viable	
  
housing	
  opJon.	
  

	
  
Sources:	
  Freeman	
  Webb	
  Companies;	
  “Renter	
  NaJon,”	
  Gene	
  Epstein,	
  Barron’s	
  Magazine.	
  



The	
  Business	
  Case	
  	
  
for	
  MulJfamily	
  Energy	
  Efficiency	
  in	
  Tennessee	
  

	
  

•  Reduced	
   operaJons	
   and	
   maintenance	
   costs	
   typically	
   result	
   in	
  
higher	
  property	
  cash	
  flow	
  and	
  investor	
  yields.	
  

•  Reduced	
   turn-­‐over/vacancy	
   rates	
   due	
   to	
   lower	
   tenant	
   uJlity	
  
expenses.	
  

•  Low-­‐Income	
   Housing	
   Tax	
   Credits	
   provide	
   equity	
   to	
   incorporate	
  
energy	
  efficiency	
  projects.	
  

Sources:	
  American	
  Council	
  for	
  an	
  Energy	
  Efficient	
  Economy;	
  Lawler	
  Wood	
  Housing,	
  LLC;	
  2011	
  American	
  Community	
  Survey;	
  	
  
Gary	
  Pivo,	
  Energy	
  Efficiency	
  and	
  its	
  RelaJonship	
  to	
  Housing	
  Income	
  in	
  MulJfamily	
  Rental	
  Housing	
  (2012).	
  

	
  



PotenJal	
  for	
  Low-­‐Income	
  Housing	
  Tax	
  Credit	
  
Development	
  in	
  Tennessee	
  

	
  

	
  
	
  

New	
  Construc7on	
   Acquisi7on/Rehab	
  

EsJmated	
  Projects	
   21/year	
   7/year	
  

EsJmated	
  Units	
   74/year	
   148/year	
  

EsJmated	
  Costs	
   $77,000,000	
   $51,800,000	
  

Tax	
  Credits	
  at	
  65%	
   $50,505,000	
   $33,670,000	
  

Amount	
  of	
  Permanent	
  
Financing	
  Required	
  

$26,495,000	
   $18,130,000	
  

Source:	
  Pathway	
  Lending	
  



Engagement	
  
OpportuniJes	
  





	
  
	
  
	
  

	
  

	
  Tennessee	
  Energy	
  EducaJon	
  IniJaJve	
  (TEEI)	
  	
  
	
  

•  The	
   Office	
   of	
   Energy	
   Programs	
   (OEP)	
   launched	
   the	
   Tennessee	
  
Energy	
   EducaJon	
   IniJaJve	
   in	
   the	
   Spring	
   of	
   2013	
   in	
   conjuncJon	
  
with	
  statewide	
  energy	
  resource	
  providers.	
  

•  Focus	
   on	
   providing	
   in-­‐depth	
   training	
   and	
   educaJonal	
   tools	
   to	
  
support	
   the	
   implementaJon	
   of	
   energy	
   efficiency,	
   renewable	
  
energy,	
  and	
  energy	
  management	
  projects.	
  	
  

•  Highlights	
  included	
  delivery	
  of	
  two	
  stand-­‐alone	
  MF	
  workshops	
  and	
  
dedicated	
  MF	
  sessions	
  at	
  key	
  regional	
  symposium.	
  



	
  
	
  
	
  

Tennessee	
  Energy	
  EducaJon	
  IniJaJve	
  (TEEI)	
  	
  
	
  

•  Funding	
  for	
  Phase	
  1	
  of	
  TEEI	
  was	
  provided	
  by	
  the	
  U.S.	
  Department	
  
of	
  Energy	
  through	
  the	
  American	
  Reinvestment	
  and	
  Recovery	
  Act.	
  	
  
As	
  a	
  result,	
  TEEI	
  was	
  able	
  to	
  provide	
  “tuiJon	
  paid”	
  workshops	
  and	
  
conferences	
  at	
  many	
  locaJons	
  throughout	
  the	
  State.	
  	
  

	
  

•  PresentaJons,	
  materials	
  and	
  other	
  resources	
  are	
  available	
  on	
  the	
  
IniJaJve's	
  Online	
  Resource	
  Center	
  at	
  tnenergy.org/resources.	
  

•  Series	
  of	
  issue-­‐specific	
  webinars.	
  



	
  
	
  
	
  

	
  Tennessee	
  Energy	
  EducaJon	
  IniJaJve	
  (TEEI):	
  	
  
Online	
  MulJfamily	
  Resources	
  

	
  

•  TEEI	
   launched	
   an	
   Online	
   Resource	
   Center	
   in	
   July	
   2013	
   that	
  
contains	
  content	
  devoted	
  specifically	
  to	
  the	
  mulJfamily	
  sector	
  
Ø  13	
  presentaJons	
  from	
  TEEI	
  events	
  relevant	
  to	
  mulJfamily	
  
Ø  Links	
  to	
  federal	
  incenJves	
  and	
  local	
  uJlity	
  incenJve	
  programs	
  
Ø Webinar	
   on	
   ENERGY	
   STAR®	
   Por~olio	
  Manager,™	
   September	
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Financing	
  
OpportuniJes	
  



Pathway	
  Lending	
  
	
  
•  A	
  Private,	
  Non-­‐Profit	
   Economic	
  Development	
   Lender	
   cerJfied	
  

by	
  the	
  U.S.	
  Department	
  of	
  Treasury.	
  

•  Mission:	
  Providing	
  underserved	
   small	
  businesses	
  with	
   lending	
  
soluJons	
   and	
   educaJonal	
   services	
   that	
   result	
   in	
   job	
   creaJon	
  
and	
  economic	
  development.	
  

•  Energy	
   Efficiency	
   and	
   Renewable	
   Energy	
   Project	
   Lender:	
  
Operates	
   the	
   Tennessee	
   Energy	
   Efficiency	
   Loan	
   Program	
   in	
  
conjuncJon	
  with	
  the	
  State	
  of	
  Tennessee,	
  the	
  Tennessee	
  Valley	
  
Authority	
  and	
  Pinnacle	
  Bank.	
  	
  

	
  
	
  
	
  



Energy	
  Efficiency	
  Loan	
  Program	
  	
  
	
  

•  A	
   $50M	
   low-­‐interest,	
   revolving	
   loan	
   fund	
   to	
   finance	
   energy	
  
efficiency	
  and	
  renewable	
  energy	
  projects	
  in	
  Tennessee.	
  

	
  

•  Target	
   markets	
   are	
   commercial,	
   industrial	
   and	
   private	
   non-­‐
profit	
  sectors.	
  

•  Eligible	
  projects:	
  any	
  investment	
  in	
  a	
  fixed	
  asset	
  that	
  provides	
  
significant	
   reducJons	
   in	
   energy,	
   emissions,	
   and/or	
   uJlity	
  
consumpJon.	
  

	
  
	
  
	
  



Energy	
  Efficiency	
  Loan	
  Program	
  	
  
	
  

•  Loans	
  range	
  from	
  $20,000	
  to	
  $5M.	
  

•  Below	
  market	
  rates	
  and	
  100%	
  financing	
  for:	
  	
  
ü  Energy	
  assessments	
  
ü  Engineering	
  
ü  Purchasing	
  and	
  InstallaJon	
  

•  Leveraged	
   opportuniJes	
   through	
   TVA’s	
   EnergyRight	
   SoluJons	
  
for	
  Business	
  Program,	
  federal	
  tax	
  credits	
  and	
  other	
  incenJves.	
  

	
  
	
  
	
  
	
  



Energy	
  Efficiency	
  Loan	
  Program:	
  MulJfamily	
  OpJon	
  
	
  

•  Minimum	
  of	
  20	
  units.	
  

•  Eligible	
   improvements	
   include	
   high	
   efficiency	
   HVAC,	
   lighJng,	
  
water,	
   appliances,	
   controls,	
   building	
   envelope	
   improvements,	
  
and	
  renewables.	
  

•  Required	
   pre-­‐project	
   assessment	
   demonstraJng	
   modeled	
  
energy	
  savings	
  of	
  at	
  least	
  10%.	
  

	
  
	
  
	
  
	
  
	
  



Energy	
  Efficiency	
  Loan	
  Program:	
  MulJfamily	
  OpJon	
  
	
  

•  Required	
  verificaJon	
  of	
  installaJon	
  
	
  

•  Terms:	
  
Ø 3.5%	
  for	
  10	
  years	
  
Ø 4.0%	
  for	
  15	
  years	
  

•  Por~olio	
  concentraJon	
  not	
  to	
  exceed	
  $10M	
  

•  Expected	
  demand	
  for	
  2014:	
  $4M	
  
	
  

	
  
	
  
	
  
	
  
	
  



Conclusion	
  
	
  

•  The	
   Tennessee	
   Energy	
   Efficiency	
   IniJaJve	
   is	
   engaging	
  
businesses,	
  developers,	
  property	
  managers,	
  governments	
  and	
  
other	
   organizaJons	
   to	
   drive	
   demand	
   for	
   energy	
   efficiency,	
  
energy	
  management	
  and	
  renewable	
  energy	
  projects.	
  

•  As	
   a	
   partner	
  with	
   the	
   State	
   and	
  other	
   stakeholders,	
   Pathway	
  
Lending	
   is	
   providing	
   a	
   viable	
   financing	
   mechanism	
   to	
   drive	
  
demand	
  for	
  mulJfamily	
  energy	
  efficiency	
  in	
  Tennessee.	
  	
  

	
  

	
  

	
  
	
  
	
  
	
  
	
  



ACEEE’s Multifamily Energy 
Savings Project 

 
DOE TAP Webinar 

“Energy Efficiency Opportunities in Multifamily Housing” 
January 30, 2014 



The American Council for an 
Energy-Efficient Economy (ACEEE)  
 Nonprofit 501(c)(3) dedicated to advancing 
energy efficiency through research and 
dissemination. 

 
n  Established in 1980   
 
n  Focus on end-use efficiency in industrial, 

building, utility, and transportation sectors 
  
n  Local, state, and federal policy development, 

economic analysis, and behavioral 
programming 

 
n  Knowledge sharing: conferences, 

publications, and working groups 



Multifamily Energy 
Savings Project 
 
§  Three-year project to improve the energy 

efficiency of multifamily housing nationwide 

§  GOAL: Expand the number of utilities offering 
multifamily energy efficiency programs and 
increase spending and savings for these 
programs by at least 25% by the end of 
2015  

§  Focus on building partnerships between the 
housing community, utilities, and state and 
local governments  

www.aceee.org/multifamily-project 



The Role of Utility Programs 

46 
Source:	
  2013	
  State	
  Energy	
  Efficiency	
  Scorecard	
  



Current Landscape of Multifamily Programs 

 
40% of the 50 
metropolitan areas 
analyzed are not served 
by utility customer-funded  
multifamily energy 
efficiency programs 
 

Source: ACEEE, Scaling Up Multifamily Energy Efficiency Programs: A 
Metropolitan Area Assessment (2013). 

Major Metropolitan Areas With One or More Multifamily Energy 
Efficiency Programs (2012) 



Multifamily Program Types 

Direct Install 
Prescriptive & 

Custom 
Rebates 

Comprehensive 
Retrofits & New 

Construction 
Low-Income 

Qualified 



Current Landscape of Multifamily Programs  

16 direct installation of no-cost 
measures 

38 prescriptive and custom rebates for 
individual measures 

20 comprehensive whole-building new 
construction & retrofit programs 

28 integrate both electric & gas saving 
measures 

In the 50 metropolitan areas with the largest multifamily housing 
markets, ACEEE identified 50 targeted multifamily programs.  
 



ACEEE Multifamily Utility Working Group 

Goals 
§  Provide peer learning and technical assistance to utilities 

actively considering or currently implementing multifamily 
energy efficiency programs  

§  Identify and address common challenges for designing and 
implementing effective multifamily programs 

§  Connect members with leaders from the housing community 
and related multifamily initiatives 

Launched in 2013, group currently includes: 
§  27 utilities & program administrators from 22 states 

§  Members that serve an estimated 40% of multifamily 
households nationwide 



Programmatic Challenges Identified by 
Working Group Members 
 

Meeting cost effectiveness testing requirements and 
quantifying non-energy benefits 

Coordinating programs and sharing savings across electric, 
gas, and water utilities 

Marketing & outreach to diverse multifamily markets and 
multiple decision makers (owners, managers, etc.) 

Aligning utility programs with state housing program 
timelines and requirements 



Opportunities to Engage with Utilities to 
Support Multifamily Energy Efficiency Programs 
 

Identify opportunities to leverage existing utility 
incentives in state & local programs 

Support new pilot programs to target 
underserved sectors of multifamily market 

Encourage and facilitate collaboration between 
utilities, housing associations, and state regulators 
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Contact: 
Kate Johnson 
kjohnson@aceee.org 
(202) 507-4039 

For more information: 
www.aceee.org/multifamily-project 



Whole Building Energy Upgrades: 
Opportunities and Strategies 	
  

Presentation by David Hepinstall, Executive Director, AEA  



Diverse	
  Opportuni7es	
  in	
  Mul7family	
  
Buildings	
  Based	
  on	
  Various	
  Factors	
  

•  Building	
  Vintage	
  (1900	
  to	
  present	
  day,	
  changes	
  in	
  
construcJon)	
  

•  Low-­‐rise,	
  Mid-­‐rise,	
  and	
  High-­‐Rise	
  Buildings	
  
•  Regional	
  Building	
  Stock	
  and	
  Climate	
  VariaJons	
  
•  Central	
  Systems	
  (heaJng,	
  cooling,	
  hot	
  water	
  and/or	
  

venJlaJon	
  uJliJes	
  paid	
  by	
  owner	
  but	
  provided	
  to	
  tenants	
  
•  In-­‐Unit	
  Systems	
  (o�en	
  including	
  heaJng,	
  hot	
  water	
  and	
  

cooling,	
  as	
  well	
  as	
  other	
  uJlity	
  bills	
  paid	
  for	
  by	
  tenants)	
  
–  Results	
  in	
  split	
  incenJve	
  when	
  equipment	
  and	
  appliances	
  
are	
  property	
  of	
  the	
  owner	
  but	
  uJlity	
  bills	
  paid	
  by	
  resident	
  

•  Master	
  metered	
  buildings	
  where	
  all	
  uJliJes	
  are	
  paid	
  by	
  owner	
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Collabora7ve	
  Program	
  Design	
  Op7ons	
  	
  
•  Tenant	
  measures	
  at	
  low	
  or	
  no-­‐cost	
  to	
  owner	
  or	
  as	
  

requirement	
  for	
  owner	
  access	
  to	
  program	
  incenJves	
  for	
  
common	
  area	
  measures	
  

•  Comprehensive	
  set	
  of	
  cost	
  effecJve	
  energy	
  upgrade	
  measures	
  
that	
  can	
  be	
  completed	
  concurrently	
  or	
  staged	
  in	
  phases	
  over	
  
Jme	
  and	
  in	
  mulJple	
  buildings	
  in	
  a	
  por~olio	
  	
  

•  CompleJon	
  of	
  related	
  measures	
  maximizing	
  	
  energy	
  use	
  
reducJon	
  
–  Energy	
  Management	
  Systems	
  (EMS)	
  
–  ThermostaJc	
  Radiator	
  Valves	
  (TRV)	
  
–  Master	
  VenJng	
  
–  Low-­‐flow	
  domesJc	
  hot	
  water	
  (DHW)devices	
  



Cost	
  Effec7ve	
  Upgrade	
  Opportuni7es	
  –	
  
Central	
  Systems	
  

•  Retro-­‐commissioning,	
  retuning	
  and	
  repairs	
  of	
  exisJng	
  
equipment	
  (including	
  controls	
  adjustment,	
  pipe	
  insulaJon)	
  

•  New	
  controls	
  on	
  exisJng	
  equipment	
  to	
  minimize	
  waste	
  and	
  
maximize	
  efficiency	
  (such	
  as	
  Energy	
  Management	
  Systems,	
  
central	
  heaJng	
  boiler	
  controls	
  based	
  on	
  indoor	
  and	
  outdoor	
  
temperatures,	
  and	
  remote	
  monitoring	
  of	
  performance)	
  

•  DistribuJon	
  system	
  controls	
  (ThermostaJc	
  Radiator	
  Valves	
  to	
  
reduce	
  apartment	
  overheaJng	
  and	
  assist	
  in	
  system	
  balancing)	
  

•  Replacement	
  with	
  high	
  efficiency	
  equipment	
  (cost	
  effecJve	
  
when	
  exisJng	
  equipment	
  is	
  at	
  end	
  of	
  useful	
  life)	
  

•  UnderuJlized	
  but	
  potenJal	
  increase	
  in	
  adopJon:	
  
–  Central	
  DomesJc	
  Hot	
  Water	
  RecirculaJon	
  Controls	
  
–  Variable	
  Speed	
  Drive	
  Circulators	
  and	
  ECMs	
  for	
  HeaJng	
  Systems	
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Cost	
  Effec7ve	
  Upgrade	
  Opportuni7es	
  –	
  	
  	
  	
  
In-­‐Unit	
  Systems	
  
•  In-­‐Unit	
  HeaJng	
  and	
  Cooling	
  Systems	
  tend	
  to	
  be	
  less	
  cost	
  

effecJve	
  due	
  to	
  less	
  use	
  and	
  load	
  per	
  equipment.	
  However,	
  
when	
  equipment	
  is	
  at	
  end	
  of	
  useful	
  life,	
  recommended	
  
opJons	
  are:	
  
–  High	
  Efficiency	
  Direct	
  Vent	
  Furnaces	
  
–  High	
  Efficiency	
  Air	
  CondiJoning	
  

•  Programmable	
  thermostats	
  savings	
  can	
  be	
  minimal	
  
–  	
  Tenant	
  educaJon	
  is	
  key	
  to	
  success.	
  	
  

•  UnderuJlized	
  but	
  potenJal	
  increase	
  in	
  adopJon	
  
–  Heat	
  Pumps	
  
–  Mini-­‐Split	
  Systems	
  -­‐	
  provide	
  very	
  high	
  efficiency	
  cooling	
  and	
  heaJng	
  

and	
  allow	
  for	
  room	
  specific	
  control	
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Cost	
  Effec7ve	
  Upgrade	
  Opportuni7es	
  –	
  	
  	
  	
  
In-­‐Unit	
  Direct	
  Install	
  	
  

•  Free	
  InstallaJon	
  of	
  up	
  to	
  2	
  Smart	
  Strips	
  per	
  apartment	
  can	
  be	
  
an	
  effecJve	
  way	
  to	
  address	
  the	
  expanding	
  plug	
  load	
  and	
  
provide	
  large	
  tenant	
  benefit	
  in	
  cost	
  savings	
  	
  

	
  
•  Direct	
  install	
  programs	
  that	
  include	
  free	
  CFLs,	
  LEDs	
  and	
  low-­‐

flow	
  showerheads	
  and	
  faucet	
  aerators	
  can	
  provide	
  both	
  
owner	
  and	
  tenant	
  benefits,	
  when	
  the	
  owner	
  pays	
  the	
  central	
  
hot	
  water	
  cost	
  and	
  the	
  tenant	
  pays	
  for	
  the	
  electric	
  use	
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Cost	
  Effec7ve	
  Upgrade	
  Opportuni7es	
  –	
  	
  	
  	
  
Ligh7ng	
  and	
  Appliances	
  
•  LighJng	
  systems	
  can	
  be	
  in	
  common	
  areas	
  (lobbies,	
  stairwells,	
  

common	
  corridors)	
  and	
  on	
  exterior	
  of	
  building	
  
–  Typically	
  owner	
  paid	
  uJliJes	
  
–  Highest	
  paybacks	
  because	
  of	
  12-­‐24	
  hour	
  operaJon,	
  even	
  with	
  small	
  

waTage	
  reducJons	
  

•  In-­‐unit	
  residenJal	
  lighJng	
  upgrades	
  o�en	
  need	
  to	
  focus	
  on	
  
improved	
  atheisJc	
  quality	
  and	
  tenant	
  saJsfacJon,	
  in	
  addiJon	
  
to	
  energy	
  savings	
  
–  O�en	
  needs	
  to	
  be	
  free	
  or	
  highly	
  compeJJve	
  incenJves	
  to	
  enJce	
  

owner	
  investment	
  
–  LEDs:	
  BeTer	
  light	
  quality,	
  long	
  life,	
  “cool”	
  early	
  adopter	
  factor	
  

•  Refrigerator	
  replacement	
  
–  EducaJon	
  on	
  IncenJves	
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Overcoming	
  the	
  Split	
  Incen7ve	
  

•  When	
  the	
  purchaser	
  of	
  the	
  equipment	
  does	
  not	
  pay	
  the	
  
energy	
  costs	
  of	
  its	
  use,	
  the	
  owner	
  and	
  resident	
  have	
  “split	
  
incenJves,”	
  	
  their	
  self-­‐interests	
  collide	
  both	
  in	
  what	
  to	
  
purchase	
  and	
  how	
  their	
  behavior	
  may	
  create	
  energy	
  waste	
  

•  Although	
  savings	
  from	
  some	
  in-­‐unit	
  measures	
  paid	
  for	
  by	
  the	
  
owner	
  may	
  accrue	
  to	
  tenants,	
  such	
  acJons	
  lead	
  to	
  other	
  
benefits	
  to	
  both	
  owner	
  and	
  residents,	
  including	
  improved	
  
living	
  experience,	
  marketability	
  and	
  tenant	
  retenJon.	
  	
  
–  Comfort	
  (steadier	
  heaJng	
  and	
  cooling)	
  and	
  
–  Improved	
  air	
  quality	
  for	
  residents	
  and	
  building	
  staff	
  
–  Reduced	
  recurring	
  maintenance	
  costs	
  and	
  
–  Early	
  adopter	
  –	
  cuung	
  edge	
  image	
  for	
  the	
  owner.	
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The	
  “Whole	
  Building”	
  Program	
  
Model 	
  	
  

•  States	
  throughout	
  the	
  country	
  are	
  experimenJng	
  with	
  variaJons	
  
on	
  the	
  Whole	
  Building	
  Program	
  theme	
  

•  In	
  California	
  alone:	
  
–  PG&E	
  
–  Southern	
  California	
  Edison	
  and	
  Gas	
  Company	
  	
  
–  Bay	
  Area	
  Regional	
  Energy	
  Network	
  	
  
–  Southern	
  California	
  Regional	
  Energy	
  Network	
  Rater	
  	
  
–  Marin	
  Clean	
  Energy	
  	
  
–  San	
  Diego	
  Gas	
  &	
  Electric	
  
–  Sacramento	
  Municipal	
  UJlity	
  District	
  	
  
–  Rate	
  Payer	
  On-­‐bill	
  Re-­‐payment	
  Pilot	
  	
  



The	
  “Whole	
  Building”	
  Program	
  
Model	
  

•  By	
  coupling	
  a	
  minimum	
  %	
  savings	
  
requirement	
  with	
  strong	
  rebates,	
  and	
  in	
  some	
  
cases,	
  streamlined	
  access	
  to	
  EE	
  financing,	
  
owners	
  are	
  driven	
  to	
  engage	
  in	
  
comprehensive	
  common	
  area	
  and	
  in-­‐unit	
  
work.	
  

•  Programs	
  leverage	
  trigger	
  events	
  such	
  as	
  
window	
  or	
  water	
  heater	
  replacements	
  to	
  go	
  
deeper.	
  



Mul7family	
  Weatheriza7on	
  Model	
  

•  Energy	
  audit	
  driven	
  scope	
  of	
  work	
  requires	
  
compleJon	
  of	
  measures	
  with	
  higher	
  Savings	
  
to	
  Investment	
  RaJon	
  (SIR)	
  before	
  those	
  with	
  
lower	
  SIR’s.	
  

•  Ban	
  on	
  re-­‐weatherizaJon	
  sJmulates	
  
compleJon	
  of	
  comprehensive	
  scope	
  of	
  work	
  
in	
  a	
  building	
  during	
  a	
  single	
  program	
  year	
  	
  

•  Tenant	
  benefit	
  requirement	
  sJmulates	
  whole	
  
building	
  scope	
  of	
  work	
  and	
  collaboraJon.	
  



Cost-­‐Effec7veness	
  Tes7ng:	
  	
  
Project	
  vs.	
  Single	
  Measure	
  

•  WAP	
  requires	
  energy	
  audit	
  calculaJon	
  of	
  
overall	
  project	
  SIR	
  with	
  measure	
  interacJvity	
  

•  NYSERDA’s	
  MulJfamily	
  Performance	
  Program	
  
iniJally	
  focused	
  on	
  total	
  project	
  TRC.	
  

•  Energy	
  Efficiency	
  Por~olio	
  Standard	
  programs	
  
promulgated	
  by	
  Public	
  UJlity	
  Commissions	
  
o�en	
  base	
  incenJves	
  on	
  single	
  measure	
  cost-­‐
effecJveness	
  	
  	
  	
  	
  



Sample	
  Upgrade	
  Scope	
  1	
  

Improvements	
   Es7mated	
  %	
  
Savings	
  

Windows	
  –	
  Replace	
  windows	
  with	
  double	
  
pane	
  (U-­‐Factor	
  =	
  0.350	
  SHGC	
  =	
  0.4)	
  

1.5%	
  

Upgrade	
  Exis7ng	
  Amc	
  Insula7on	
  to	
  R-­‐38	
   1.9%	
  
Install	
  Low-­‐Flow	
  Showerheads	
  and	
  Aerators	
   6.8%	
  
Replace	
  Halogen	
  and	
  Incandescent	
  Ligh7ng	
  
with	
  CFL’s	
  and	
  LED’s	
  

2.3%	
  

Total	
  for	
  All	
  Improvements	
   12.5%	
  

Building	
  Type	
   Garden-­‐style	
   Climate	
  Zone	
   3	
   Year	
  Built	
   1965	
  
Floor	
  Area	
   35,412	
   Units	
   40	
   Stories	
   2	
  



Sample	
  Upgrade	
  Scope	
  2	
  

Improvements	
   Es7mated	
  %	
  
Savings	
  

Windows	
  –	
  Replace	
  windows	
  with	
  double	
  
pane	
  (U-­‐Factor	
  =	
  0.340	
  SHGC	
  =	
  0.31)	
  

5.8%	
  

Appliances	
  –	
  Replace	
  Washing	
  Machines	
  with	
  
CEE	
  Tier	
  III	
  

7.3%	
  

Install	
  Low	
  Flow	
  Showerheads	
  and	
  Aerators	
   .4%	
  
Add	
  Sensors	
  to	
  Exterior	
  Ligh7ng	
  and	
  Laundry	
  
Room	
  

.2%	
  

Total	
  for	
  All	
  Improvements	
   13.7%	
  

Building	
  Type	
   Garden-­‐style	
   Climate	
  Zone	
   12	
   Year	
  Built	
   1970	
  
Floor	
  Area	
   5,775	
   Units	
   5	
   Stories	
   2	
  



Market	
  Transforma7on,	
  Work	
  
Quality	
  Standards	
  and	
  Cer7fica7on	
  

•  Whole	
  building	
  energy	
  efficiency	
  upgrades	
  sJll	
  
rarely	
  occur	
  without	
  some	
  form	
  of	
  program	
  
incenJve	
  sJmulaJng	
  or	
  rewarding	
  the	
  
behavior	
  and	
  investment	
  of	
  funds	
  in	
  the	
  work.	
  	
  

•  Work	
  Quality	
  standards	
  (the	
  DOE/NREL	
  
Standard	
  Work	
  SpecificaJons)	
  and	
  a	
  trained	
  
and	
  cerJfied	
  work	
  force	
  are	
  key	
  ingredients	
  to	
  
successful	
  market	
  transformaJon	
  in	
  
mulJfamily	
  housing	
  



Thank You 
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